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I. Basis of the report 



1. With regard to the elements of the international application:* 
|"x"| tne international application as originally filed 
the description: 

1-39 



pages 
pages . 
pages 



NONE 



, as originally filed 

, filed with the demand 



NONE 



, filed with the letter of 



| x| ^e claims: 

pages 

pages 

pages 

pages 



40-53 



NONE 



NONE 



, as originally filed 

as amended (together with any statement) under Article 19 
, filed with the demand 



NONE 



, filed with the letter of 



| x| ^e drawings: 



pages 
pages 
pages 



1-6 



NONE 



, as originally filed 
filed with the demand 



NONE 



Xj the sequence listing part of the description: 
1-6 



, filed with the letter of . 



pages 
pages . 
pages . 



NONE 



, as originally filed 

filed with the demand 



NONE 



, filed with the letter of . 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item . 
These elements were available or furnished to this Authority in the following language which is: 

[ | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

| | the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in printed form. 
| [ filed together with the international application in computer readable form. 
|H^] furnished subsequently to this Authority in written form. 
| | furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

I I The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
' — ' been furnished. 

4 | x[ The amendments have resulted in the cancellation of: 

Q the description, pages NONE 

the claims, Nos. _^ OI !5 

I~x1 the drawings, sheets/ftg NONE 



5. [^] This report has been drawn as if (some o0 the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)) ** 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 
and 70.17). 



**Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been and will not be examined in respect of: 

| ] the entire international application. 

fx") claims Nos. 13. 15. 17-20 



□ 



because: 

the said international application, or the said claim Nos. . relate to the following subject matter which 
does not require international preliminary examination (specify). 



I I the description, claims or drawings (indicate particular elements below) or said claims Nos. _ are so 
unclear that no meaningful opinion could be formed (specify). 



I I the claims, or said claims Nos _ are so inadequately supported by the description that no meaningful 
opinion could be formed. 

no international search report has been established for said claims Nos. 13. 15. 17-20 



2. A meaningful international preliminary examination cannot be earned out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 

[ ] the written form has not been furnished or does not comply with the standard. 

I I the computer readable form has not been furnished or does not comply with the standard. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement ^ 



1. statement 

Novelty (N) 



Claims 1-12. 14. 16, 21-42 



Claims NONE 



Inventive Step (IS) 



Industrial Applicability (IA) 



Claims 1-12. 14. 16, 21-42 
Claims NONE 



Claims 1-12, 14, 16, 21-42 
Claims NONE 



YES 
NO 

YES 
NO 



YES 
NO 



2. citations and explanations (Rule 70.7) 

Claims 1-12, 14, 16 and 21-42 meet the criteria set out in PCT Article 33(2)-(4), because the prior art does not teach or 
fairly suggest the claimed isolated polynucleotide, vector, host cell and method of making the polypeptide, or antagonists 
that inhibit the polypeptide expression, or the methods associated with the novel polypeptide or inhibitor compounds. 
O Connell et al. teach aroA gene of Staphylococcus encoding an EPSP synthase. The claimed Streptoccoccus pnemoniae 
DNA sequence encoding the amino acid sequence of SEQ ID NO : 2 having 70 % homology or methods based upon the 
sequences, is outside the range of teachings of O'Connell et al. 

Claims 1-12, 14, 16 and 21-42 meet the criteria set out in PCT Article 33(4), because the subject matter claimed can be 
made or used in industry. 



NEW CITATIONS -— -- 

O'CONNELL et al. Sequence and Mapping of the aroA gene of Staphylococcus aureus 8325-4. Journal of General 
Microbiology. 1993, Vol. 139, pages 1449-1460, see the entire document. 

MAJUMDER et al. 5 -Enolpyruvylshikimate-3 -phosphate synthase of Bacillus subtilis is an allosteric enzyme. Eur. J. 
Biochem. 1995, Vol. 229, pages 99-106, see the entire document. 
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A. CLASSIFICATION OF Sl'BJEC T MATTER 

!PC(7) :C07H 21/04; C12P 21/06; C12N 1/20. 15/00 

US CL :536/23.1. 23.7; 435/69.1, 69.2, 252.3, 320.1 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 536/23.1. 23.7; 435/69.1, 69.2, 252.3. 320.1 



Documentation searched other than minimum documentation to the extern that such documents uie included in the fields searched 



Electronic data base consulted during the international search (name of data base and, when- practicable, search terms used) 
West and STN files : medl.ne, caplus. uspatfull. biosis. scisearch - search terms : aroA gene ' and streptococcus pneumoniae. 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



x,p 



Citation ot document, with indication, where appropriate, of die relevant passages 

^,883,239A (BROWN ET AL.) 16 March 1999 (16.3.1999). see 
entire document, especially the abstract. 



□ 

Further documents are listed in the continuation of Box C. | | See patent famih annex. 



Relevant to claim No. 



1-12, 14, 16, 21- 
42 



Special categories ol cued documents 

document defining the general state of die art which is not considered 
to be of particular relevance 

earlier document published on or after the international filing date 

document which may throw doubts on priority claimisi or which is 
cited to establish the publication date of another citation or other 
special reason i as specified; 

document reterrtng an oral disclosuie. use. exhibition oi olner 
means 

document published prior to the international filing date but later than 



later document putMi-'c 
date and not in coullic: 
the principle or theo; ( . 



tic b 



international liiing date or priority 
application but cited to understand 
i die invention 



document of particular role- an-.e the claimed invention cannot be 
considered novel os c.ini.t U- . tt%idered to involve an inventive step 
when the document i- taken al> ne 



document of particul 
considered to mvo!> 
combined with one oi 
being obvious to a pi 

document member ol 



ni.o. the claimed invention cannot be 
itive step when trie document is 
I *uch documents, such combination 

■id in the an 

•.■ ^tent family 



Date of the actual completion of the international search 
25 JULY 2000 


Date of mailing of the international search report 

10 AVGjOQQ 


Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington. D C 20231 
Facsimile No. (703) 305-3230 


Authorized offj/A* / /7 ~ 1 / 
Telephone No. (703) 308-0 1 96 
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Intel national application No. 
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Box I Observations where certain claims were found unsearchable (C continuation of item I of first sheet) 



This international report has not been established in respect ot certain claims under Article 17(2;iaj toi lIk* following reasons: 

1. | I Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. I 1 Claims Nos.: 

because they relate to parts or the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



3. | | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where uphy of invention is lacking (Continuation of item 2 of first sheer) 



This Internationa! Searching Authority found multiple inventions in this international application, as follows: 
Please See Extra Sheet. 



1 • P^j As all required additional search fees were timely paid by the applicant, this international >eaich report covers all searchable 



claims 



2. Q]] As ail searchable claims could be searched without effort justifying an additional fee. this Authority did not invite payment 
of any additional fee. 



As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos : 
1-12, 14. 16 & 21-42 



4. |" [ No required additional search fees were timely paid by the applicant. Consequently, tins international search report is 
restricted to the invention first mentioned in the claims: it is covered by claims Nos.: 



Remark on Protest | The additional search fees were accompanied by the applicant's protest. 

| ~] No protest accompanied the payment of additional search tees. 



Form PCT/lSA/210 (continuation of first sheet(l)) (July 1998)* 





INTERNATIONAL SEARCH REPORT 



International application No. 



PCX rSiMi 12251 



BOX II. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
This ISA found multiple inventions as follows: 

This application contains the following inventions or groups of inventions which are not so linked as to form a single 
inventive concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search 
fees must be paid. 

Group I, claim(s)l-12. drawn to polynucleotide encoding aroA polypeptide, vector host cells and method of making the 
polypeptide. 

Group II. claim(s)13. drawn to antibody against the polypeptide of claim 11. 
Group III, claim(s)14, 16 &. 21-42, drawn to antagonists and method of use. 
Group IV, claim(s) 15 drawn to a method of treatment using aroA. 
Group V, claim(s) 17. drawn to Process of diagnosing a disease. 
Group VI, claim(s) 18, drawn to polypeptide inhibitors 

Group VII. claims 19-20, drawn to a method of inducing an immonological response. 

The inventions listed as Groups 1 -VII do not relate to a single inventive concept under PCT Rule 13.1 because, under 
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: The 
Polynucleotide of Group I and the antibody of Group II do not require each other for then practice, have separate 
utilities, such as the polynucleotide of Group I can be used for recombinant expression ot the aroA polypeptide versus 
the use of antibody to detect proteins. Group I has a special technical feature of nucleotide sequence encoding aorA 
which Groups II- VII do not share; Group II has the special technical feature of an antibodv which Group I and III- VII 
do not share. Group III has the special technical feature of an antagonist, which Groups I — 1 1 and Groups IV- VII do not 
share; Group IV has the special technical feature of an a treatment based upon aroA polypeptide, which Groups I- III 
and Groups V-VII do not share; Group V has the special technical feature of a process for diagnosis of disease based 
upon expression of protein, which Groups I-IV and Groups VI-VII do not share; Group VI has the special technical 
feature of an of a method for identifying compounds which inhibit polypeptide activity, which Groups I-V and Groups 
VII do not share; Group VII has the special technical feature of a method for inducing an immunological response, 
which Groups I-VI do not share. 
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SEQUENCE LISTING 

<110> SMITHKLINE BE EC HAM CORPORATION 
SMITHKLINE BEECHAM pic 

<12 0> METHODS USING MECHANISMS OF ACTION OF 
AroA 

<130> GM50053 

<140> TO BE ASSIGNED 
<141> 2000-05-04 

<150> US 60/133 , 070 
<151> 1999-05-07 

<160> 4 

<170> FastSEQ for Windows Version 3.0 

<210> 1 

<211> 1284 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 1 



atgaaactaa 


aaacaaacat 


tcgccatt ta 


catggtat ta 


tccgcgtccc 


aggtgacaag 


60 


tctatcagcc 


accgt tccat 


tatctttgga 


agtttggctg 


agggtgagac 


caaggtttat 


120 


gatattctgc 


gaggtgaaga 


cgttctt teg 


accatgeagg 


tttttcgtga 


ccttggtgtt 


180 


gaaattgagg 


ataaagatgg 


ggttattacc 


gttcaaggtg 


taggcatggc 


tggcttaaaa 


240 


gcgccgcaaa 


atgcccttaa 


tatgggaaat 


tctggcacct 


cgattcgcc t 


gatttcaggt 


300 


gtccttgctg 


gtgcagattt 


cgaagtagag 


atgtttggag 


atgatagtct 


ttccaaacgt 


360 


cctatggacc 


gtgtgaccc t 


tccactgaaa 


aaaatgggcg 


tcagcatctc 


agggcaaac t 


420 


gaacgagact 


tgcctcccct 


tegcttaaaa 


gggacgaaaa 


acctaagacc 


tattcattat 


480 


gagttgccaa 


ttgcc tctgc 


ccaagtcaag 


teagecttga 


tgtttgcagc 


cttacaagct 


540 


aagggggagt 


cagttattat 


cgaaaaagag 


tacacccgta 


atcatactga 


agatatgt tg 


600 


caacaatttg 


gtggtcattt 


aagtgtggat 


ggtaagaaaa 


tcacagtcca 


agggecacaa 


660 



1 
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ci cj d V— c- \-) a a y 


gacagaaggt 


ggtcgtacca 


ggagatatt t 


ccagtgcagc 


cttttggtta 


720 






aaattctcgt 


ctagtgctgc 


agaatgtggg 


gataaacgaa 


7 80 


aCtCgCaCCg 


gtat tat tga 


tgtcattcgc 


gccatgggtg 


gaaaat tgga 


aataac tgaa 


840 


dtcgstccag' 


L C y C. Laad LL 


Ly ' ci o — i_ y 


h t~ t~ crt~ t cracrtr 


cttctgactt 


gaaaggaaca 


900 


gagatttgtg 


gcgctttgat 


tccacgtttg 


attgatgaat 


tgcctattat 


tgccctactt 


960 


gcgacccaag 


cccaaggtgt 


aacagttatc 


aaggatgctg 


aggagctcaa 


ggtcaaggaa 


1020 


acagaccgta 


ttcaggttgt 


ggcagacgcc 


t taaatagta 


tgggagcaga 


tattactcct 


1080 


acggcagatg 


ggatgattat 


caaaggaaaa 


tcagc tc ttc 


acggtgctag 


agtcaatacg 


1140 


tttggtgacc 


accgtatcgg 


catgatgaca 


gctatcgcag 


ccc ta ttggt 


tgcagatgga 


1200 


gaggtggagc 


ttgaccgtgc 


agaagccatc 


aataccagct 


atcc tagt tt 


ctttgatgat 


1260 


ttggagagct 


tgat tcatgg 


ctaa 








1284 



<210> 2 
<21i> 427 
<212> PRT 

<213> Streptococcus pneumoniae 



<400> 2 

Met Lys Leu Lys Thr Asn lie Arg His Leu His Gly lie lie Arg Val 

15 10 15 

Pro Gly Asp Lys Ser lie Ser His Arg Ser lie lie Phe Gly Ser Leu 

20 25 30 

Ala Glu Gly Glu Thr Lys Val Tyr Asp lie Leu Arg Gly Glu Asp Val 

35 40 45 

Leu Ser Thr Met Gin Val Phe Arg Asp Leu Gly Val Glu lie Glu Asp 

50 55 60 

Lys Asp Gly Val lie Thr Val Gin Gly Val Gly Met Ala Gly Leu Lys 
65 70 75 80 

Ala Pro Gin Asn Ala Leu Asn Met Gly Asn Ser Gly Thr Ser lie Arg 

85 90 95 

Leu lie Ser Gly Val Leu Ala Gly Ala Asp Phe Glu Val Glu Met Phe 

100 105 110 

Gly Asp Asp Ser Leu Ser Lys Arg Pro Met Asp Arg Val Thr Leu Pro 

115 120 125 

Leu Lys Lys Met Gly Val Ser He Ser Gly Gin Thr Glu Arg Asp Leu 

130 135 140 

Pro Pro Leu Arg Leu Lys Gly Thr Lys Asn Leu Arg Pro lie His Tyr 
145 150 155 160 
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GIu Leu Pro He Ala Ser Ala Gin Val Lys Ser Ala Leu Met Phe Ala 

165 170 175 

Ala Leu Gin Ala Lys Gly Glu Ser Val He He Glu Lys Glu Tyr Thr 

180 185 190 

Arg Asn His Thr Glu Asp Met Leu Gin Gin Phe Gly Gly His Leu Ser 

195 200 205 

Val Asp Gly Lys Lys He Thr Val Gin Gly Pro Gin Lys Leu Thr Gly 

210 215 220 

Gin Lys Val Val Val Pro Gly Asp He Ser Ser Ala Ala Phe Trp Leu 
225 230 235 240 

Val Ala Gly Leu He Ala Pro Asn Ser Arg Leu Val Leu Gin Asn Val 

245 -^0 
Gly He Asn Glu Thr Arg Thr Gly He He Asp Val He Arg Ala Met 

260 265 270 

Gly Gly Lys Leu Glu He Thr Glu He Asp Pro Val Ala Lys Ser Ala 

275 280 285 

Thr Leu He Val Glu Ser Ser Asp Leu Lys Gly Thr Glu He Cys Gly 

290 295 300 

Ala Leu He Pro Arg Leu He Asp Glu Leu Pro He He Ala Leu Leu 
305 310 315 320 

Ala Thr Gin Ala Gin Gly Val Thr Val He Lys Asp Ala Glu Glu Leu 

325 330 335 

Lys Val Lys Glu Thr Asp Arg He Gin Val Val Ala Asp Ala Leu Asn 

340 345 350 

Ser Met Gly Ala Asp He Thr Pro Thr Ala Asp Gly L-t He He Lys 

355 360 365 

Gly Lys Ser Ala Leu His Gly Ala Arg Val Asn Thr Phe Gly Asp His 

370 375 380 

Arg He Gly Met Met Thr Ala He Ala Ala Leu Leu Val Ala Asp Gly 
385 390 395 400 

Glu Val Glu Leu Asp Arg Ala Glu Ala He Asn Thr Ser Tyr Pro Ser 

405 410 415 

Phe Phe Asp Asp Leu Glu Ser Leu He His Gly 
420 425 



<210> 3 
<211> 1245 
<212> DNA 
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<213> Streptococcus pneumoniae 

<220> 

<2 2 1> unsure 

<222> (482) (483) (484) (485) (486) (487) (488) (489) (490) (491) (492) 
(493) (494) (495) (496) (497) (498) (499) 



<400> 3 



age t tgatcg 


uCCCaggLya 


v . CL CL y V— ^ L.^ 


agccaccgtt 


ccat tatctt 


tggaagtttg 


60 


gctgagggtg 


agaccaaggt 


t~ f f rr^ haft 
i_ La Lya Lu L L. 




aacaegttet 


ttcgaccatg 


120 


caggtt tt tc 


gtgaccL.uyy 


■t - rTl _ 1~rrPi^^t" 1" 
L- y i— l y aaa u u 


gaggataaag 


atqqggt tat 


taccgttcaa 


130 


ggtgtaggca 


t ggc tggc 1 1 


ci a. a a. y <~ y <_ v~ y 


• • ( A C 4 (, ~i l — ^ — - ^ — ^ 


ttaatatggg 


aaattctggc 


240 


acctcgat tc 


gectgattte 




y^— yy L y ^"-^ 73 


atttcgaagt 


agagatgtt t 


3*)C 


ggagatgata 


rr f~ i~ i~ Pi ^ 


aegtcctatg 


gaccgtgtga 


cccttccact 


gaaaaaaatg 


360 


ggegtcagea 


t c tcagggca 


daCLydatya 


y QL. ^ i_ y ^— ^- 1 — 


ccc t t cgett 


taaaagggac 


420 


gaaaaaccta 


agacctattc 


attatgagtt 


gccaattgcc 


tctgcccaag 


tcaagtcagc 


480 


ennnnnnnnn 


nnnnnnnnnc 


taagggggag 


tcagttatta 


tcgaaaaaga 


gtacacccgt 


540 


aatcatactg 


aagatatgtt 


gcaacaatt t 


ggtggtcat t 


taagtgtgga 


tggtaagaaa 


600 


atcacagtcc 


aagggecaca 


aaaattgaca 


ggacagaagg 


tggtegtace 


aggagatatt 


660 


tccagtgcag 


ccttttggtt 


agtcgcaggt 


ttgattgetc 


caaattctcg 


tctagtgctg 


720 


cagaatgtgg 


ggataaacga 


aactcgcacc 


ggtattattg 


atgtcattcg 


tgccatgggt 


780 


ggaaaattgg 


aaataactga 


aatcgatcca 


gtcgctaaat 


ctgcaacct t 


gattgttgag 


840 


tcttctgact 


tgaaaggaac 


agagatttgt 


ggcgctttga 


ttccacgttt 


gattgatgaa 


900 


ttgectatta 


ttgccctact 


tgcgacccaa 


geccaaggtg 


taacagttat 


caaggatget 


960 


gaggagctca 


aggtcaagga 


aacagaccgt 


attcaggttg 


tggcagaege 


cttaaatagt 


1020 


atgggagcag 


atattactcc 


tacggcagat 


gggatgatta 


tcaaaggaaa 


atcagctctt 


1080 


caeggtgeta 


gagtcaatac 


gtttggtgac 


caccgtatcg 


gcatgatgac 


agetatcgea 


1140 


gecctattgg 


ttgcagatgg 


agaggtggag 


ettgacegtg 


cagaagecat 


caataccagc 


1200 


tatcctagtt 


tctttgatga 


tttggagagc 


tcgattcatg 


gctaa 




1245 



<210> 4 
<211> 415 
<212> PRT 

<213> Streptococcus pneumoniae 
<220> 

<221> unsure 

<222> (149) (161) (162) (163) (164) (165) (166) (167) (168) 
<400> 4 

4 



WO 00/68243 " PCT/US00/12251 



Ser Leu lie Val Pro Gly Asp Lys Ser lie Ser His Arg Ser lie lie 

1 5 1C I 5 

Phe Gly Ser Leu Ala Glu Gly Glu Thr Lys Val Tyr Asp lie Leu Arg 

20 25 30 

Gly Glu His Vai Leu Ser Thr Met Gin Val Phe Arg Asp Leu Gly Val 

35 40 45 

Glu lie Glu Asp Lys Asp Gly Val lie Thr Val Gin Gly Val Gly Met 

50 55 60 

Ala Gly Leu Lys Ala Pro Gin Asn Ala Leu Asn Met: Gly Asn Ser Gly 
65 70 75 80 

Thr Ser He Arg Leu He Ser Gly Val Leu Ala Gly Ala Asp Phe Glu 

85 90 95 

Val Glu Met Phe Gly Asp Asp Ser Leu Ser Lys Arg Pro Met Asp Arg 

100 105 HO 

Val Thr Leu Pro Leu Lys Lys Met Gly Vai Ser lie Ser Gly Gin Thr 

115 120 125 

Glu Arg Asp Leu Pro Pro Leu Arg Phe Lys Arg Asp Glu Lys Pro Lys 

130 135 140 

Thr Tyr Ser Leu Xaa Val Ala Asn Cys Leu Cys Pro Ser Gin Val Ser 
145 150 155 160 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Lys Gly Glu Ser Val He He Glu 

165 170 175 

Lys Glu Tyr Thr Arg Asn His Thr Glu Asp Met Leu Gin Gin Phe Gly 

180 185 190 

Gly His Leu Ser Val Asp Gly Lys Lys He Thr Val Gin Gly Pro Gin 

195 200 205 

Lys Leu Thr Gly Gin Lys Val Val Val Pro Gly Asp He Ser Ser Ala 

210 215 220 

Ala Phe Trp Leu Vai Ala Gly Leu He Ala Pro Asn Ser Arg Leu Val 
225 230 235 240 

Leu Gin Asn Val Gly lie Asn Glu Thr Arg Thr Gly He He Asp Val 

245 250 255 

He Arg Ala Met Gly Gly Lys Leu Glu He Thr Glu He Asp Pro Val 

260 265 270 

Ala Lys Ser Ala Thr Leu He Val Glu Ser Ser Asp Leu Lys Gly Thr 

275 280 285 

Glu He Cys Gly Ala Leu He Pro Arg Leu He Asp Glu Leu Pro He 
290 295 300 
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lie Ala Leu Leu Ala Thr Gin Ala Gin Gly Val Thr Val lie Lys Asp 
305 310 315 320 

Ala Glu Glu Leu Lys Val Lys Glu Thr Asp Arg lie Gin Val Val Ala 

325 330 335 

Asp Ala Leu Asn Ser Met Gly Ala Asp lie Thr Pro Thr Ala Asp Gly 

340 345 350 

Met lie lie Lys Gly Lys Ser Ala Leu His Gly Ala Arg Val Asn Thr 

355 360 365 

Phe Gly Asp His Arg lie Gly Met Met Thr Ala lie Ala Ala Leu Leu 

370 375 380 

Val Ala Asp Gly Glu Val Glu Leu Asp Arg Ala Glu Ala lie Asn Thr 
385 390 395 400 

Ser Tyr Pro Ser Phe Phe Asp Asp Leu Glu Ser Leu lie His Gly 
405 410 415 
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